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 "B�
�
%�ก"CD��C�"
�E (hemorrhagic septicemia, HS) O� $
 &P- ก
���%�	"$P-	--ก�$�
�*$�$�
�

$Q
�����P--��E���
EO���R
-�"�S�T	,	,�E�
" $�
 CUR�-
%"ก�	%
กก
���	"�PV-��&��"��E 
(bacterial hemorrhagic septicemia, BHS) ��P-"�PV-T���� (viral hemorrhagic septicemia, VHS) 
�-ก%
ก��Vก
���	"�PV- �����
E�-ก-
%�Q
O�,*�������-� $
"ก�	�*$%�"ก�	ก
���	"�PV-��&��"��E��P-T����
��Rก�-��& BHS ��P- VHS ���กC,-�T	,  HS " [�-�ก��&��UR���R��

กO�-���
�ก��
ก
�"$�VE� $
��R��$ก 
"�PR-�%
ก
�-���
ก
��
E�+� �Q
O�,"ก�	&�

�+\"��E�
�"!�#]ก�%" [�-E�
�

ก ก
�!Uก#
��V%U�
�
����� ����&�"�PR-!Uก#
 ̂\�
�-�ก
�"ก�	 HS O� $
�VQ
%P	��R���

���%����%_�E��&��R��
�������
������
�����
�������
� ̀ �.!. 2547-2554  *$ก
�!Uก#
�
"����-� HS ����
"ก�	%
กก
���	"�PV-��&��"��E 
61.35% (454/740) �$�"ก�	%
กก
���	"�PV-T���� 40.60% (108/266)  "�PV-��&��"��E��R���%��
� 9 ���	 
T	,�ก� Aeromonas hydrophilla,  Aeromonas sobria,  Edwardsiella tarda,  Flavobacterium 

columnare,  Plesiomonas shigelloides,  Shewanella putrefaciens,  Streptococcus agalactiae,  
Vibrio cholera �$� Vibrio fluviari   ����"�PV-T������R���%��
�"��E����	"	�E� &P- koi herpes virus  
O��h���R"�PV- ������R���%��
� 2 ก$��
 &P- ก$��
 Monogenea T	,�ก� Dactylogyrus spp. �$�ก$��
 Protozoa 
T	,�ก� Epistylis spp., Oodinium spp. �$� Trichodina spp. *$ก
��	�-�&�

T��-�"�PV-��&��"��E��-
E
�,
�%�$��� 6 ���	 ����
 amoxicillin, gentamicin, ofloxacin �$� sulfamethoxazole/trimethoprim 
E��&��


��O�,��ก#
��& BHS T	, ���&��O�,"��
��R%Q
" [��
EO�,ก
�&��&�
	+�$�-��������E�"��
��V� 
�$��E�	O�,E
O���E�"�$
��R"�

��
�

&Q
����Q
�-����#��*+,*$�� "�PR-T
�O�,"ก�	ก
�	PV-E
 �$�ก
�
�ก&,
��-�E
O� $
CUR�%�" [�-����
E��-*+,�����&T	, 
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�
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����� 
 "B�
�
%�ก"CD��C�"
�E (hemorrhagic septicemia, HS) O� $
 &P- ก
���%�	"$P-	--ก�$�
�*$�$�
�

$Q
�����P--��E���
EO���R�


��
-�"�S�T	,	,�E�
" $�
 " [�-�ก��&��UR���R��

กO�
-���
�ก��
ก
�"$�VE� $
��R��$ก "�PR-�%
ก
�-���
ก
��
E�+� %U��Q
O�,"ก�	&�

�+\"��E�
�"!�#]ก�%" [�
-E�
�

ก  ��& HS ��R"ก�	%
กก
���	"�PV-��&��"��E"��Eก��
 bacterial hemorrhagic septicemia (BHS) 
����ก
���	"�PV-T����"��Eก��
 viral hemorrhagic septicemia (VHS)  -
%"ก�	%
กก
���	"�PV-���	"	�E� 
��P- �$
E���	���
ก�� ����V�O� $
�VQ
%P	�$� $
�VQ
"&S
 ��R" [� $
o��
�
����P- $
"$�VE� (Conroy 
and Conroy, 2006; Bowser, 2009)  �-ก%
ก��Vก
���	"�PV- �����
E�-กCUR�T
�O���
"����$�ก�-���& HS         
����O�\��Q
O�, $

��*$��R*������ -�-��- �$�
�-���
ก
��
E�RQ
 (�
\h��&�, 2550) -E�
�T�กS�

�
ก

�ก
���	"�PV-��&��"��E�$�/��P-T�������กC,-� -
%�Q
O�,-
ก
��-���&������%� $
�
ET	, (�
"ก�E���s, 
2552)  �
"����-� BHS -
%"ก�	%
กก
���	"�PV-��&��"��E�ก�
$����	O	���	��UR���P-���
ก���$
E���	 
T	,�ก� Aeromonas spp.,  Edwardsiella tarda,  Flavobacterium spp.,  Pasteurella multocida,  

Plesiomonas shigelloides,  Pseudomonas spp. �$� Vibrio spp. %
ก�
E�
�O���
� ��"�!����

�
-���
ก
��
E��V���� 5 �U� 100% O�D
��
 $
��$��V���R"$�VE�O��VQ
%P	�$��VQ
ก��-E (Sarig and Bejerano, 1980) 
����O� ��"�!T�EE��T
�
��
E�
�ก
�!Uก#
 BHS -E�
�" [��
�ก
� ���
��
E�
��-��
������$�&h� 
(2546) ��R����
 $

�-���
ก
��
E-E�
�*�	 ก�� 30-50%  �$� �����o��!�ก	�s�$�������E� (2552) ��R
����

�-���
ก
��
E�+��U� 85-90% �
EO� 5-7 ����$��%
ก��	�-
ก
�   -
ก
��-���& BHS ��R�


��

-�"�S�T	,	,�E�
" $�

���ก��
�ก��T  "��� O� $
��$$Q
���%�
���	Q
 CU
 �
	--กC�"%� �
�,
���UR���P-
��V��-��,
���
� �  
��*$�$�
��P-"�PV-�
E��
	��
�u  
�%�	"$P-	--ก���"�h�&�&���-ก �&��
� �$�
O����"�h$+ก�
  -
%��%�	"$P-	--ก�$�"�PV-�
EO�-��E���
EO� "��� ���O% ��� T� 
,

 ก$,

"�PV-     
���$
 �$���-��,-� ��P-�,
"ก�	%
กก
���	"�PV-��&��"��E�ก�
��ก T	,�ก� Streptococcus agalactiae �$� 
Streptococcus iniae  -
%��&�

*�	 ก���
EO���-��,-� "��� 
��VQ
��"�$P-� ����VQ
	��$�
,

��
�� 
�$�-
%��ก
���
�VQ
��R$Q
T�,���
	,�E (Camus et al., 1998; Chinabut et al., 2012; Conroy and 
Conroy, 2008)   
 �Q
����"�PV-T������Rก�-O�,"ก�	��& VHS T	,�ก� koi herpes virus (KHV), spring viraemia of 
carp virus (SVCV) �$� viral hemorrhagic septicemia virus (VHSV) �Q
O�, $

�%�	"$P-	--ก���"�h
$Q
����$�	,
��,-�T	,"���"	�E�ก��  CUR�ก
���	"�PV- KHV �$� SVCV ��T	,��R�T O� $
���ก+$ $
&
��  
 $
T� �$� $
�
����	O����ก+$ Cyprinid �$� Ictalurid  "�PR-�%
ก VHS ��R"ก�	%
ก"�PV- KHV 
�ก
�
���
	

กO� ��"�!\�R �x� �$� VHS ��R"ก�	%
ก"�PV- SVCV 
�ก
����
	T	,��R�T  (OIE, 2012; Srisuvan 
et al., 2010a) 	����V�ก�
 ��
�%U��Q
ก
�"z{
�����"�PV-T������V��-����	��V" [��$�ก%
กก
��Q
"�,
 $
O�
���ก+$	��ก$�
� (ก�
 ��
�, 2546, 2547) �Q
����ก
���	"�PV- VHSV -
%��"��E��*$�PV� ��P-T
����-E
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��&��R*������ ���
�-
ก
��
����� ���
����
	,�E ��&��V��T	,O� $
�$
E�
E���o����V�O�E��� �$�
-"
��ก
 ����O�"-"��E
��
E�
���
��O� $
�
E���o�� Japanese flounder �-� ��"�!\�R �x�"��
��V� 
(OIE, 2009) �-ก%
ก��V"�PV-T������V��

���	�


��ก�-��&�$��Q
O�,
�-���
ก
��
E�+�O�����-�h��+
�
�����
� 3-12°C (������ก
, 2549; ������ก
 �$�%��!�ก	�, 2548; ��
�����%�E����
�������VQ
%P	, 2549; 
�����E �$�&h�, 2550; Bowser, 2009; CFSPH, 2007; OIE, 2012; Rolland and Egrie, 2006)  %
ก��R
ก$�
�

�,
��,� &h�*+,��%�E"�S���
 ̂\�
�-�ก
�"ก�	��& HS O� $
�VQ
%P	E��&�" [� ̂\�
��R�Q
&�\ -�ก��V�
E��T
�"&E
��
E�
�ก
�!Uก#
 ̂\�
�-�ก
�"ก�	��& HS O� $
�VQ
%P	�-� ��"�!T�E

ก�-� 	����V��,-
+$
��RT	,%
กก
�!Uก#
&��V���V%�" [� ���E���O�ก
��
��*�ก
���ก#
 &��&�
  {-�ก�� $	 ̂\�
ก
�	PV-E

�-�"�PV- �$�$	&�

�+\"��E�
�"!�#]ก�%��R-
%"ก�	�UV�T	, 
 

#%�ก�&'(�)*�+�ก�� 
1. �!*#�"�.����������  
 ���-E�
� $
�VQ
%P	��R���

���%����%_�E��&��R��
�������
�����������
�������
� ` �.!.
2547-2554 %
ก*+,"$�VE� 267 �
E %Q
��� 997 ���  ��ก-�	,�E  $
��$ 389 ���   $
&
��  266 ��� �$�
 $
-PR�u 342 ��� T	,�ก�  $
��E�

 �$� $
"�\%���h (	�ก ��-� ��
E ��	 ��"��E�) ����Uก-
ก
�
�
�&$���ก %
ก��V��Q
ก
��$� $
	,�E�VQ

��ก
��$+O���
	 50 
�$$�ก��
��-$��� ��P-���O��VQ
��S� ���
���%����%_�E�
�
"����-���&�
��E
o����E
 ��#���E
  �������E
 T�������E
 �$���&��"��E���E
�


ก$��
-
ก
� 
2. ก����*���.0��+�*���� 
 ���%�
�-E��&	,�E�
" $�
O����-E�
� $
%Q
��� 997 ��� ���%�
�%�$�E
o����E
O� $

��R��	�-
ก
��$�T
���	�-
ก
��-���& HS %Q
��� 317 ���  �	E�Q
ก
�*�
C
ก $
��
	O�\��$���	
"กS��*$���"�h*�������$�ก$,

"�PV- "��P-ก ��� T� ���O% �$��
-� O�,��V�"�PV-��
T
�"ก�� 3 
�$$�"
�� 
����O� $
��
	"$Sก (smaller) ��P- $
��
	��V�
P- (fingerlings) �Q
ก
���	�*�� �	"��P-ก ��	�

"�,�
ก$
���� �$��Eก-��E���
EO�--ก O�$+ก $
��
	%��� (fry) �Q
ก
����O��VQ
E
 10% buffered formalin 
��V���� (Mumford et al., 2007) %
ก��V��Q


*�
�ก�����ก
�

��]
��
�%�$�E
o����E
 (Sheehan and 
Hrapchak, 1980) "�PR-�Q
" [��$S-ก"�PV-"EPR- �$���	" [��*����
	 3-4 T
&�-� 	,�E"&�PR-���	��V�"�PV-�$,�E,-

�� Haematoxylin and Eosin (H&E)  �$��Q


	+�-E��&	,�Eก$,-�%�$���!�����	������
� E�R�,- Olympus 
(Optical Co., Ltd., Japan) 
3. ก����*���.0��*���� 
 ���%�
���#���E
O����-E�
� $
%Q
��� 231 ��� �	E"กS� "�PV- $
 ��� T� ก��"�
� �$�
$Q
T�,  ���%�
�
���ก�R��	E�ก�	���-E�
��

��o��-� Stahr (1991)  ก$�
��	EE�-	����V �	���-E�
�O�,
$�"-�E	�$,���R����-E�
� 10 ก��
 $�O��,�E crucible "��
�
�$�$
E 0.2% magnesium acetate 
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tetrahydrate 10 
�$$�$��� �$,��Q
T ��"�E��"�
O�,&�

�,-�%���,� %
ก��V��Q
T "*
��R-�h��+
� 650°C 
" [�"�$
 4-6 ��R��
�  �Q
���-E�
�--ก%
ก"�
"*
��V���V�T�,O�,"ES� �$,�$�$
E	,�E 2 N hydrochloric acid 
ก�-��
�$�$
E��RT	,	,�Eก��	
#ก�-� �$,��Q
T ��	�
 ��

h�
���ก�R� 	,�E"&�PR-� Atomic absorption 
spectrophotometer (Shimadzu, Japan) �	E"��E�ก��ก�
D�-��
�$�$
E

��]
���ก�R���R��
�&�
 
�$����%�
E
��
�
$�ก$��
&
���
"
� (carbamate) �$�--��ก
��D-�"D� (organophosphate) �	E
�ก�	���-E�
��

��o���R	�	� $�%
ก��o��-� Sasaki et al. (1987) �$� Sato and Ishikura (1987) ก$�
�
�	EE�-	����V �	���-E�
�O�,$�"-�E	�$,���R����-E�
� 20 ก��
 $�O� erlenmeyer flask ��
	 500 
�$$�$��� 
"��
 acetone 100 
�$$�$��� �$��VQ
ก$�R� 50 
�$$�$��� "�E�
	,�E wrist action shaker &�

"�S� 250 �-�
��-�
�� " [�"�$
 30 �
�� ก�-�	,�E������\\
ก
! �ก�		,�E methylene chloride กQ
%�	�
� �" ��-�
	,�E florisil column ��	,�E hexane:acetone O�-���
���� 95:5 �$� 75:5 -E�
�$� 100 
�$$�$��� �Q

�
���RT	,

��"�E��,��$� ��� ��

��	,�E acetone pesticide grade 1 
�$$�$���  %
ก��V��Q
T ��"&�
���
�
E
��
�
$�ก$��
&
���
"
��$��ก$��
--��ก
��D-�"D� 	,�E"�&��& Gas chromatography / mass 
spectrometry (GC/MS) �$� Thin layer chromatography (TLC) 
4. ก����*���.��$��*���� 
 ���%�
� �������E
O����-E�
� $
%Q
��� 559 ��� 	,�Eก
���	"กS�"��P-ก �	E" �	�����*��
 �	"��P-ก (operculum) �-� $
 �$,�O�,ก��Tก���	��R���� $
E�-�C�R"��P-ก (primary lamella) 

�
���
�T$	���R
��E	�VQ
"ก$P- (normal saline) �$,� �		,�Eก��%ก �	�T$	� %
ก��V��Q
ก
��+	*������ (skin scraping) 
�	Eก
�O�,ก��%ก �	�T$	��+	��R*��$Q
��� $
 �$-	&�

E
�$Q
��� ��V�����$��&���-ก%��U� $
E�
� �$,�
�Q


 {
E���T$	���R
��E	�VQ
"ก$P-  �		,�Eก��%ก �	�T$	� (Noga, 2000) �Q
���-E�
���RT	,

�Q
ก
����%
�Eก���	 �����
E�-ก��R���
EO�,ก$,-�%�$���!�����	������
� E�R�,- Olympus (Optical Co., Ltd., Japan) 
��RกQ
$���E
E 100 �$� 200 "��
 �	EO�,�$�ก"กh��O�ก
�%Q
��ก���	�-� ������R���%��%
ก�+ ��
�
�
E�-ก (ก
$�� �$��� �
h�, 2526;  �
!���, 2538;  ��T�����, 2546; Klinger and Floyd, 2009; 
Komalamisra, 1983; Noga, 2000) 
5. ก����*���.4*�!$*���� 
 ���%�
�T�������E
O����-E�
� $
%Q
��� 266 ���  �	E"กS����-E�
�"�PV-"EPR-"��P-ก	,�E��o�
 �
!%
ก"�PV-���-E�
�$�T
��,-Eก��
 10 
�$$�ก��
 O��O��$-	"กS����-E�
���R*�
�ก
���
"�PV-�$�"กS�T�,��R
-�h��+
� -20°C %�ก��
%��Q
ก
��ก�	�
����o�ก��
 ��P-O�ก�h���R�Q
ก
��ก�	�
����o�ก��
����� O�,"กS�
��ก#
���-E�
�T�,O���R��,�-�h��+
� 4oC  %
ก��V��Q
ก
��ก�	 DNA �	EO�,��	���%"�PV- KHV �Q
"�S%�+  
IQ2000TM KHV Detection and Prevention System (GeneReach Biotechnology Corp., Taiwan) �$�
�Q
ก
��ก�	 RNA �	EO�,��	���%"�PV- SVCV �Q
"�S%�+  IQ2000TM SVCV Detection and Prevention 
System (GeneReach Biotechnology Corp., Taiwan) �Q
 DNA �$� RNA template ��RT	,

�Q
 ��ก���E
 
Nested Polymerase Chain Reaction (Nested PCR) �	EO�,��	���%�
"�PV-�Q
"�S%�+ �,
��,�  O�, PCR 



วารสารสถาบันสุขภาพสัตว์แห่งชาติ (Thai-NIAH eJournal): ISSN 1905-5048, http://www.dld.go.th/niah, V8 N3 (Jan – Apr 2014) : 92-112
 96 

 

condition  ก
�"���E
 agarose gel  ก
��Q
 electrophoresis  �$�ก
�E,-
�� ethidium bromide �

��o�

�-�*+,*$�� �	EO�,"&�PR-�"��R
 ��

h�
����o�ก��
E�R�,- Biometra ���� TGradient thermocycler 
(Biometra, Germany) %
ก��V�-�
�*$�	Eก
����%�
����-� PCR product �
EO�,��� UV 
" ��E�"��E�ก�����&��&�
��ก�$�$� 
6. ก����*���.(� ������*���� 
 ���%�
���&��"��E���E
O����-E�
� $
%Q
��� 740 ��� �	E��	"กS�"��P-ก �$���V�"�PV-�
E
���"�h*������  ���%"�PV-"EPR-�		,�Eก$,-�%�$���!�����	������
� ��RกQ
$���E
E 400 "��
 "�PR-	+$�ก#h�
�-� haystack CUR�" [�$�ก#h��-�ก
�%�����ก��" [�ก$��
ก,-�&$,
Eก-�D
��-�"�PV- Flavobacterium 

columnare ��R" [��
"����-�ก
�"ก�	�-E��& saddleback lesion (�+ ��R 1) �-���& Columnaris disease 
(Conroy and Conroy, 2008) %
ก��V��Q
ก
�" �	*�
C
ก�	E�$�ก"$�RE�ก
� �" ��-�%
ก"�PV-�
E�-ก$Q
��� 
�$��
EO�$Q
T�, (Bondad-Reantaso et al., 2001) O�,$+  $-	"�PV-"��RE�	E�����R-��E���
EO� �Q



"�
�"$�VE���-
�
�"$�VE�"�PV-���	 7% defibrinated sheep blood agar (SBA) �$� MacConkey agar 
(MC) "�PR-�Eก"�PV-��&��"��E��R�T  �$�-
�
�"$�VE�"�PV-���	 Anacker and Ordal ��V����	"�$� (Anacker 
and Ordal Broth; AOB) �$����	��S� (Anacker and Ordal Agar; AOA)  "�PR-�Eก"�PV- F. columnare 
(Anacker and Ordal, 1955) ��
��R-�h��+
� 30oC �
� 24 ��R��
� Eก"�,� AOB �$� AOA  ���"ก�$�ก#h�
�-�"�PV-��R�UV���ก 24 ��R��
� �
� 5 ��� 	,�Eก$,-�%�$���!�����	�"�-���- E�R�,- Olympus (Optical Co., 
Ltd., Japan) (Bernardet, 1989; Kubilay et al., 2008; Pilarski et al., 2008) %
ก��V�%Q
��ก���	"�PV-

��&��"��E��R�EกT	, �

��o��-� Forbes et al. (2007) �$��	�-�	,�E��	�	�-� API strips T	,�ก� API 
strep, API 20E ��P- API 20NE (bioMerieux, USA) ��
��R-�h��+
� 30oC �
� 24 ��R��
� �Q
����"�PV-
��&��"��E��R�T  �$� 48 ��R��
� �Q
����"�PV- F. columnare �$,�"��
 reagent ���	��
�u �

��R���#��*+,*$��
��	�	�-�กQ
��	 ���"ก�ก
�" $�RE��� ����Uก*$ �$,�� $*$*�
�"��TC���-����#��*+,*$�� %
ก��V��Q
ก
�
�	�-�&�

T��-�"�PV-��-E
�,
�%�$��� �

��o�

��]
�%
ก Clinical Laboratory Standards Institute; 
CLSI (Wikler et al., 2006) �	EO�,�*��E
 (OXOID Ltd. UK)  
 
 

6� 
 %
ก���-E�
� $
��V��
	%Q
��� 997 ���  ��ก-�	,�E  $
��$ 389 ��� (39.02%)   $
&
��  
266 ��� (26.68%) �$� $
-PR�u 342 ��� (34.30%)  �� $
��R��	�-
ก
��-���& HS %Q
��� 320 ��� 
(32.10%) �$� $
��RT
���	�-
ก
��-���& HS CUR�" [� $
 x�E��R�
Eก�������E��T
���	�-
ก
� �$� $

 ก����R�,-�ก
��	�-���& %Q
��� 677 ��� (67.90%) �����

���	�-� $
	����	�O��
�
���R 1  
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����.��7 1  ���	�-� $
��R������%�����
� ̀ �.!. 2547�2554  
����*��!*#�"�.��� (%) 

;���<#.��� 
($�.#�ก�� HS 4�"($�.#�ก�� HS 

�*� (%) 

 $
��$ 167/997 (16.75) 222/997 (22.27) 389/997 (39.02) 
 $
&
��   52/997 (5.22) 214/997 (21.46) 266/997 (26.68) 
 $
-PR�u* 101/997 (10.13) 241/997 (24.17) 342/997 (34.30) 
�*� 320/997 (32.10) 677/997 (67.90)  997 

*  $
-PR�u T	,�ก�  $
��E�

 �$� $
"�\%���h (	�ก ��-� ��
E ��	 ��"��E�) " [��,�  
 
6�ก����*���.0��+�*����  
 %
กก
����%��
��
E�-ก�$��
EO���� $
%Q
��� 997 ���	,�E�
" $�
 $�ก#h�-
ก
� 
�$��-E��& HS ��R�� T	,�ก� saddleback lesion ����� $
 (�+ ��R 1)   $
��	�-
ก
��
� ��$�
"$P-	--กO�$+ก�
 (�+ ��R 2)  
��*$�$�
��P-"�PV-�
E��
	��
�u �

$Q
��� (�+ ��R 3)  �$�
�%�	"$P-	--ก
���"�h�&�&���-ก�$��&��
� (�+ ��R 4)  �$��%
กก
�" �	*�
C
ก����
�
EO���-��,-�
��VQ
��"�$P-�        
����VQ
	��E
EO�\� $Q
T�,��
�VQ
 (�+ ��R 5)  *$ก
����%���-E�
� $
��R������%�
�%�$�E
o����E
%Q
��� 
317 ���  ��ก-�	,�E $
��R��	�-
ก
��-���& HS %Q
��� 200 ��� (63.90%) �$� $
��RT
���	�-
ก
� 
�-���& HS %Q
��� 117 ��� (36.91%)  �� $
��R
��-E��&��
��V��
	%Q
��� 210 ��� (66.24%) 	����	�
O��
�
���R 2  CUR��-E��&��R�� T	,�ก� ulcerative dermatitis �$� inflammatory cell infiltration ���
ก�� 
granulation tissues �$� hemorrhages %Q
���

ก��R���"�h*��������R
�ก
�-�ก"�����"�PV-���    ก
�-�ก"��
"�PV-����-�"��P-ก ��� $Q
T�, �$�ก��"�
�-
�
�    multifocal hepatic necrosis ��R����$�
,

 ���"
PR-�Q
ก
�
E,-
�� acid fast "�PV-"EPR-��R
��-E��&&$,
E granuloma ����
O�,*$$�    ��R$Q
T�,�� submucosal edema 
���
ก�� mononuclear cell infiltration   �$���R�
-��� nonsuppurative encephalitis ���
ก�� glia nodule 

 
 

 
       �C���7 1  $�ก#h�ก
�"ก�	�-E��& Saddleback lesion O�$+ก $
��$��R��	"�PV- Flavobacterium columnare 

1 
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               �C���7 2  -
ก
��
� �O� $
��$ (2.1)  "$P-	--กO�$+ก�
�-� $
�����
 (2.2) 

 

           
              �C���7 3  $�ก#h��*$�$�
��P-"�PV-�
E��
	��
�u ���"�h$Q
����-� $
	�ก (3.1) �$� $
��$ (3.2) 
 

           
                     �C���7 4  $�ก#h�%�	"$P-	--ก���"�h�
� (4.1) �$��&��
��-� $
&
��  (4.2) 

 

 
                                �C���7 5   $�ก#h��
EO���-��,-�
��VQ
��"�$P-� ����VQ
	��E
EO�\� ($+ก!� 1)  
                                               �$�$Q
T�,��
�VQ
 ($+ก!� 2) O� $
��$��R��	"�PV- Streptococcus agalactiae 

2.1 2.2 

3.1 3.2 

4.1 4.2 

1 

2 
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6�ก����*���.0��*����  
 %
ก���-E�
� $
��V���R��	�-
ก
��$�T
���	�-
ก
��-���& HS %Q
�����
 231 ��� ��R���
���%�
���#���E
  ���
���ก�R� ̂%%�E"	�E�O�"�PV-�$�$Q
T�,�-� $
��$ > 1 
�$$�ก��
��-ก��$ก��
 (ppm) 
%Q
��� 3 ��� (1.30%) 	����	�O��
�
���R 2  �$����
���ก�R� < 1 ppm %Q
��� 10 ��� (4.33%) CUR� $

��V� 10 �����V ���
���ก�R����
ก�� ̂%%�E/�
"���-PR�u "��� "�PV-��&��"��E �$�/��P-  ���� 	����	�O��
�
���R 
3  ��V���VT
���E
��
�
$�ก$��
&
���
"
���P---��ก
��D-�"D��ก&,
�O� $
��V� 231 ��� 
6�ก����*���.��$��*����  
 %
ก���-E�
� $
��V���R��	�-
ก
��$�T
���	�-
ก
��-���& HS %Q
�����
 559 ��� ��R���
���%�
� �������E
  �� �����
E�-ก��R"��P-ก�$�*��������
��V��
	%Q
��� 292 ��� (52.24%) 
	����	�O��
�
���R 2 ����" [�ก$��
 Monogenea 40 ��� (7.16%) �$�ก$��
 Protozoa %Q
��� 237 ��� 
(42.40%) �$�����V��-�ก$��
 15 ��� (2.68%)  "
PR-�Q
ก
��Eก���	�-� �����
E�-ก��R���%�� ����

 ����O�ก$��
 Monogenea &P- Dactylogyrus spp. �$� ����O�ก$��
 Protozoa &P- Epistylis spp., 
Oodinium spp. �$� Trichodina spp. ��V���V%
ก���-E�
� $
 292 ��� ��R�� ���� " [�ก
��� �������
ก��
 ̂%%�E/�
"���-PR�u "��� ��&��"��E T���� �$��
���#" [�%Q
�����
 180 ��� (61.64%) 	����	�O��
�
���R 3 
6�ก����*���.4*�!$*����  
 %
ก���-E�
� $
��V���R��	�-
ก
��$�T
���	�-
ก
��-���& HS %Q
�����
 266 ��� ��R���
���%�
�T�������E
 �� DNA �-�"�PV- koi herpes virus (KHV) %Q
��� 108 ��� (40.60%) 	����	�O�
�
�
���R 2  " [�ก
���"�PV- KHV "��E����	"	�E�%Q
��� 104 ��� (39.10%)  �$���"�PV- KHV ���
ก��ก
�
��	"�PV-��&��"��E�$�"�PV- ����%Q
��� 4 ��� (1.50%) 	����	�O��
�
���R 3  ��V���V���-E�
� $
��V� 266 ���
O�,*$$�O�ก
����%�
 RNA �-�"�PV- spring viraemia of carp virus (SVCV) 
6�ก����*���.(� ������*���� 
 %
ก���-E�
� $
��V���R��	�-
ก
��$�T
���	�-
ก
��-���& HS %Q
�����
 740 ��� ��R���
���%�
���&��"��E���E
  �� $
��R��	"�PV-��&��"��E��
��V��
	%Q
��� 454 ��� (61.35%) " [� $
��R��	
"�PV-��&��"��E���	"	�E�%Q
�����
 282 ��� (38.11%) �$���	"�PV-��&��"��E���
ก�� 2-5 ���	 %Q
�����
 
172 ��� (23.24%) 	����	�O��
�
���R 2  $�ก#h��-�"�PV-��&��"��E��R��%
กก
�	+���-E�
��		,�Eก$,-�
%�$���!�� T	,�ก� $�ก#h�ก
�"ก
���
���ก��&$,
Eก-�D
��-�"�PV- Flavobacterium  spp. ��R���"�hC�R"��P-ก
�$�*������ $
  $�ก#h��&�$���-�"�PV-��V��-
�
�"$�VE�"�PV- AOA 
���"�$P-� ��� �-��E�ก&$,
E�
กT
, 
(�+ ��R 6.1)  ����O�-
�
�"$�VE�"�PV- AOB %���$�ก#h� pellicle ring ��	ก��*����-��$-	 (�+ ��R 6.2)  
�Q
����ก
�"�
�"$�VE�"�PV-��-
�
�"$�VE�"�PV- SBA �$� MC ���&�$���-�"�PV-��&��"��E�$
E���	 �$��%
ก
"�
��Eก"�PV- (subculture) �


��%Q
��ก���	"�PV-�

$�ก#h��&�$���$�&�h�
�����
����"&
�T	, 9 ���	 
&P- A. hydrophila, A. sobria, E. tarda, F. columnare, P. shigelloides, S. putrefaciens, S. agalactiae, 
V. cholera �$� V. fluviaris  ��V���V%
ก $
��R��	"�PV-��&��"��E%Q
��� 454 ��� " [� $
��R��	"�PV-��&��"��E
"��E�-E�
�"	�E� 267 ��� �$���	"�PV-��&��"��E���
ก�� ̂%%�E/�
"���-PR� 187 ��� 	����	�O��
�
���R 3 
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����.��7 2   *$ก
����%����%_�E�
��,-� ������ก
� 
����*��!*#�"�.��� (%)              6� 

($�.#�ก�� HS 4�"($�.#�ก�� HS 
�*� (%) 

6�ก����*���.�%�0��+�*���� 
  ���-E��&�
�%�$�E
o� 
  T
����-E��&�
�%�$�E
o� 

200/317 (63.09)  
193/317 (60.88) 

7/317 (2.21) 

117/317 (36.91)  
17/317 (5.36) 

100/317 (31.55) 

317/317 (100.00)  
  210/317 (66.24)   
  107/317 (33.76) 

6�ก����*���.0��*���� 
  �
���ก�R� > 1 ppm 
  �
���ก�R� < 1 ppm 

10/231 (4.33) 
  0/231 (0.00) 
10/231 (4.33) 

3/231 (1.30) 
3/231 (1.30) 
0/231 (0.00) 

13/231 (5.63)    
  3/231 (1.30) 
10/231 (4.33) 

6�ก����*���.��$��*����    
  Monogenea  
  Protozoa  
  Monogenea �$� Protozoa 

157/559 (28.09)  
12/559 (2.15)  

140/559 (25.05)  
  5/559 (0.89) 

135/559 (24.15)   
28/559 (5.01)  

  97/559 (17.35)  
 10/559 (1.79) 

292/559 (52.24)  
40/559 (7.16)  

237/559 (42.40)  
15/559 (2.68) 

6�ก����*���.4*�!$*���� 
  Koi herpes virus 

40/266 (15.04)  
40/266 (15.04) 

68/266 (25.56) 
68/266 (25.56) 

108/266 (40.60)  
108/266 (40.60) 

6�ก����*���.(� ������*����   

 0�����;��#(� ������;�������*�*�  
  Aeromonas hydrophila  

  Aeromonas sobria  

  Edwardsiella tarda  

  Flavobacterium columnare  

  Plesiomonas shigelloides  

  Shewanella putrefaciens  

  Streptococcus agalactiae  

  Vibrio cholera  

  Vibrio fluviaris  

 0�����;��#(� �������"*� 2-5 ;����*� 

  A. hydrophila �$� P. shigelloides  

  A. hydrophila �$� V. cholera  

  A. sobria �$� S. agalactiae  

  E. tarda �$� P. shigelloides 
  A. hydrophila, E. tarda �$� 
  P. shigelloides 
  A. hydrophila, P. shigelloides �$� 
  S. agalactiae   
  A. sobria, S. agalactiae �$� 
  V. fluviaris 
  A. hydrophila, A. sobria,  
  S. putrefaciens �$� V. cholera 
  A. hydrophila, F. columnare, 
  P. shigelloides �$� V. fluviaris  
  A. sobria, S. putrefaciens, 
  S. agalactiae �$� V. fluviaris 
  A. hydrophila, A. sobria,  
  F. columnare, S. agalactiae, 
  �$� V. cholera 
  A. hydrophila, E. tarda,  
  P. shigelloides,V. cholera,  
  �$� V. fluviaris 

260/740 (35.13) 
128/740 (17.30) 
65/740 (8.78) 

24/740 (3.24) 

0/740 (0.00) 

0/740 (0.00) 

6/740 (0.81) 

0/740 (0.00) 

26/740 (3.51) 

1/740 (0.14) 

6/740 (0.81) 

132/740 (17.83) 
58/740 (7.84) 

13/740 (1.76) 

12/740 (1.62) 

11/740 (1.48) 
1/740 (0.14) 

 

4/740 (0.54) 
 

1/740 (0.14) 
 

5/740 (0.67) 
 

2/740 (0.27) 
 

6/740 (0.81) 
 

9/740 (1.22) 
 
 

10/740 (1.35) 
 
 

194/740 (26.22)  
154/740 (20.81) 
65/740 (8.78) 

51/740 (6.89) 

0/740 (0.00) 

10/740 (1.35) 

21/740 (2.84) 

0/740 (0.00) 

1/740 (0.14) 

5/740 (0.67) 

1/740 (0.14) 

40/740 (5.41) 
33/740 (4.46) 

6/740 (0.81) 

1/740 (0.14) 

0/740 (0.00) 
0/740 (0.00) 

 
0/740 (0.00) 

 
0/740 (0.00) 

 
0/740 (0.00) 

 
0/740 (0.00) 

 
0/740 (0.00) 

 
0/740 (0.00) 

 
 

0/740 (0.00) 
 
 

454/740 (61.35)  
282/740 (38.11) 
130/740 (17.56) 

75/740 (10.13) 

0/740 (0.00) 

10/740 (1.35) 

27/740 (3.65) 

0/740 (0.00) 

27/740 (3.65) 

6/740 (0.81) 

7/740 (0.95) 

172/740 (23.24) 
91/740 (12.30) 

19/740 (2.57) 

13/740 (1.76) 

11/740 (1.48) 
  1/740 (0.14) 

 
4/740 (0.54) 

 
1/740 (0.14) 

 
5/740 (0.67) 

 
2/740 (0.27) 

    
6/740 (0.81) 

 

9/740 (1.22) 
 
 

10/740 (1.35)  
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����.��7 3   *$ก
����%��R���$
E ̂%%�E/�
"������
�-�ก
�"ก�	��& HS  

����*��!*#�"�.��� (%) 
             ����!�/$��
�% 

($�.#�ก�� HS 4�"($�.#�ก�� HS 
�*� (%) 

��&��"��E�$� ���� 111/997 (11.13) 62/997 (6.22) 173/997 (17.35) 
��&��"��E�$���ก�R� (< 1 ppm) 7/997 (0.70) 0/997 (0.00) 7/997 (0.70) 
��&��"��E  ���� �$�T���� (KHV) 4/997 (0.40) 0/740 (0.00) 4/997 (0.40) 
��&��"��E  ���� �$���ก�R� (< 1 ppm) 3/997 (0.30) 0/997 (0.00) 3/997 (0.30) 
�*� 125/997 (12.53) 62/997 (6.22) 187/997 (18.75) 

 
 
 

        
     �C���7 6  $�ก#h��&�$����"�$P-� ��� �-��E�ก&$,
E�
กT
,��-
�
�"$�VE�"�PV- AOA (6.1)  
                               �$�$�ก#h� pellicle ring ��	ก��*����-��$-	-
�
�"$�VE�"�PV- AOB (6.2) 
 
 
 6�ก����$#� *��4*<#.�;��#(� �������"#���F���%�;�0 
 *$ก
��	�-�&�

T��-�"�PV-��&��"��E��R"�
��EกT	, 9 ���	��-E
�,
�%�$��� 6 ���	 	��
��	�O��
�
���R 4  ����

�"�PV-��&��"��E��R
�" -��"CS���&�

T��+���-E
�,
�%�$������	��
�u 	����V  
- Amoxicillin T	,�ก� F. columnare, S. agalactiae �$� V. fluvialis    
- Doxycycline T	,�ก� A. sobria, F. columnare, P. shigelloides, S. agalactiae �$� V. fluvialis    
- Gentamicin T	,�ก� A. hydrophila, A. sobria, E. tarda, S. putrefaciens, V. cholera  �$� V. fluvialis 

- Ofloxacin T	,�ก� A. hydrophila, F. columnare, P. shigelloides, V. cholerae �$� V. fluvialis 
- Sulfamethoxazole/trimethoprim T	,�ก� A. hydrophila, E. tarda, P. shigelloides, S. putrefaciens 

�$� V. fluvialis 
- Tetracycline T	,�ก� F. columnare  
 

6.1 6.2 



วารสารสถาบันสุขภาพสัตว์แห่งชาติ (Thai-NIAH eJournal): ISSN 1905-5048, http://www.dld.go.th/niah, V8 N3 (Jan – Apr 2014) : 92-112
 102 

 

����.��7 4  *$�	�-�&�

T��-�"�PV-��&��"��E��-E
�,
�%�$��� 
Species Antibiotics µg Resistant (%) Intermediate (%) Sensitive (%) 

Amoxicillin 10 16 (100) 0 (0) 0 (0) 
Doxycycline 30 3 (18.75) 2 (12.5) 11 (68.75) 
Gentamicin 10 0 (0) 2 (12.5) 14 (87.75) 
Ofloxacin 5 0 (0) 2 (12.5) 14 (87.75) 
Sulfamethoxazole/Trimethoprim 25 0 (0) 0 (0) 16 (100) 

Aeromonas hydrophila 
16 isolates 

Tetracycline 30 9 (56.25) 0 (0) 7 (43.75) 
Amoxicillin 10 9 (75) 0 (0) 3 (25) 
Doxycycline 30 1 (8.33) 1 (8.33) 10 (83.34) 
Gentamicin 10 1 (8.33) 1 (8.33) 10 (83.34) 
Ofloxacin 5 2 (16.67) 2 (16.67) 8 (66.66) 
Sulfamethoxazole/Trimethoprim 25 3 (25) 0 (0) 9 (75) 

Aeromonas sobria 
12 isolates 

Tetracycline 30 5 (41.67) 3 (25) 4 (33.33) 
Edwardseilla tarda 
9 isolates 

Amoxicillin 10 3 (33.33) 3 (33.33) 3 (33.33) 
9 isolates Doxycycline 30 3 (33.33) 3 (33.33) 3 (33.33) 
 Gentamicin 10 0 (0) 0 (0) 9 (100) 
 Ofloxacin 5 3 (33.33) 3 (33.33) 3 (33.33) 
 Sulfamethoxazole/Trimethoprim 25 0 (0) 0 (0) 9 (100) 
 Tetracycline 30 3 (33.33) 3 (33.33) 3 (33.33) 
Flavobacterium columnare 
3 isolates 

Amoxicillin 10 0 (0) 0 (0) 3 (100) 
3 isolates Doxycycline 30 0 (0) 0 (0) 3 (100) 

 Gentamicin 10 0 (0) 1 (33.33) 2 (66.67) 
 Ofloxacin 5 0 (0) 0 (0) 3 (100) 
 Sulfamethoxazole/Trimethoprim 25 1 (33.33) 2 (66.67) 0 (0) 
 Tetracycline 30 0 (0) 0 (0) 3 (100) 

Amoxicillin 10 10 (100) 0 (0) 0 (0) 
Doxycycline 30 2 (20) 0 (0) 8 (80) 
Gentamicin 10 0 (0) 6 (60) 4 (40) 
Ofloxacin 5 0 (0) 0 (0) 10 (100) 
Sulfamethoxazole/Trimethoprim 25 0 (0) 0 (0) 10 (100) 

Plesiomonas shigelloides 
10 isolates 

Tetracycline 30 2 (20) 1 (10) 7 (70) 
Amoxicillin 10 0 (0) 0 (0) 7 (100) 
Doxycycline 30 7 (100) 0 (0) 0 (0) 
Gentamicin 10 0 (0) 0 (0) 7 (100) 
Ofloxacin 5 7 (100) 0 (0) 0 (0) 
Sulfamethoxazole/Trimethoprim 25 0 (0) 0 (0) 7 (100) 

Shewanella putrefaciens 
7 isolates 

Tetracycline 30 3 (100) 0 (0) 0 (0) 
Amoxicillin 10 0 (0) 0 (0) 13 (100) 
Doxycycline 30 0 (0) 0 (0) 13 (100) 
Gentamicin 10 13 (100) 0 (0) 0 (0) 
Ofloxacin 5 0 (0) 4 (30.77) 9 (69.23) 
Sulfamethoxazole/Trimethoprim 25 4 (30.77) 0 (0) 9 (69.23) 

Streptococcus agalactiae 
13 isolates 

Tetracycline 30 9 (69.23) 4 (30.77) 0 (0) 
Amoxicillin 10 4 (66.67) 1 (16.67) 1 (16.67) 
Doxycycline 30 2 (33.33) 0 (0) 4 (66.67) 
Gentamicin 10 0 (0) 0 (0) 6 (100) 
Ofloxacin 5 0 (0) 0 (0) 6 (100) 
Sulfamethoxazole/Trimethoprim 25 2 (33.33) 1 (16.67) 3 (50) 

Vibrio cholera 
6 isolates 

Tetracycline 30 4 (66.67) 0 (0) 2 (33.33) 
Amoxicillin 10 0 (0) 0 (0) 6 (100) 
Doxycycline 30 0 (0) 0 (0) 6 (100) 
Gentamicin 10 0 (0) 0 (0) 6 (100) 
Ofloxacin 5 0 (0) 0 (0) 6 (100) 
Sulfamethoxazole/Trimethoprim 25 0 (0) 0 (0) 6 (100) 

Vibrio fluvialis 
6 isolates 

Tetracycline 30 3 (50) 3 (50) 0 (0) 
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*����&'(�)$�%� 
 %
กก
�!Uก#
 ̂\�
"B�
�
%�ก"CD��C�"
�EO� $
�VQ
%P	�	Eก
����%�
�%�$�E
o����E
        

�� $
��R��	�-
ก
��-���& HS ���T
�
��-E��& 2.21% "�PR-�%
ก���-E�
� $
"ก�	 autolysis �$�ก
���
 $
��RE��T
���	�-
ก
��-���& HS ���
��-E��& 5.36% ��V� -
%
��
"���%
กก
�" $�RE�� $��-� host   
��RE��-E+�O���E���ก�-�ก
���	"�PV- CUR�$�ก#h��
��E
o����E
�	E��
%�&$,
Eก��ก�� $
��R��	"�PV-"กP-�
��ก���	%U�T
��


�������V�U� ̂%%�E/�
"����-�ก
�"ก�	��&T	, 
��
E�
���
 $
&
�� ��R��	"�PV-T���� SVCV 
%���	�-
ก
�&$,
Eก��ก
���	"�PV- Aeromonas spp. CUR�-
%�Q
O�,�����O�ก
����%����%_�ET	, 
�	E"_�
�ก
�
�%�	"$P-	--ก�$��,-�

� (Petty et al., 2012) Eก"�,� $
��R��	"�PV-T���� VHSV �-ก%
ก
%���	�-
ก
� HS �$,�E����	�-
ก
��
����� ���
����
	,�E "��� ��
E�VQ
-E�
������� �		"	,���*��
�VQ
 (flashing) �$���
E�VQ
&�����
� (spiraling)  CUR�%���
�%
ก $
��R��	"�PV- S. agalactiae ��P- S. iniae 
O��
-� �	E $
��R��	"�PV- VHSV 
������,
��R%�T
��$����"
PR-�+ก�
��
E (Rolland and Egrie, 2006; 
OIE, 2009)  Wada et al. (2006) �
E�
���
 $
��R��	"�PV-T���� KHV �-ก%
ก%����-E��&��R-��E��
�
EO���
�u �$,� E�����-E��&��R"��P-ก�$����� ���
�����ก$
�	,�E  ����ก
����%�
���#�ก&,
� 
T
���E
��
�
$�ก$��
&
���
"
���P---��ก
��D-�"D� ������
���ก�R��ก&,
�O�"�PV- $
 > 1 ppm O�
 $
��RT
���	�-
ก
� HS %Q
��� 3 ���-E�
�  CUR�O� ̂%%����E��T
����
E�
���R��	�O�,"�S���
 $
��RT	,���
��#�
���ก�R�%���	�-
ก
� HS ��P-T
� ���
��
E�
�ก
�!Uก#
�	$-�"$�VE� $
�
��กE+�O��VQ
��R
�
 ��

h�
���ก�R� 2 �$� 5 ppm ����
 $
"%��\"������,
 -���
ก
��E
E���o���RQ
 -���
ก
� x�E�$��
E
�+��UV� (Crandall and Goodnight, 1962)  ก�
 ��
�T	,--ก

��]
�ก
�%�	ก
�D
��
"�
�"$�VE� $

��E�

"�PR-ก
����--ก�	EกQ
��	��	��&�

"�,
�,��+���	�-��
���ก�R�O��VQ
��RT
�" [�-����
E��-������VQ

T�,T
�"ก�� 0.05 ppm (ก�
 ��
�, 2545) 	����V�"ก#��ก�*+,"$�VE� $
O��PV���R��P-��$���VQ
��R" [��PV���R"��RE�
��-ก
� �" ��-��
���#��
�U��
���ก�R�&�����%�-�&�h�
��VQ
-E�
��
RQ
"�
-"�PR-&�

 $-	��E��-��V�
����
� $
�$�����
�*+,�����& CUR�ก�������
o
�h���T	,กQ
��	&�


��]
�&�

"�,
�,��-��
�
��ก�R�O�-
�
�T�,T
�"ก�� 1 ppm (ก�������
o
�h���, 2529) ����*$ก
����%���
���ก�R��ก&,
�O�
"�PV- $
 < 1 ppm ���
ก�� ̂%%�E/�
"���-PR�u O� $
��R��	�-
ก
��-���& HS ��V� E��T
��


����� T	, 
"�PR-�%
ก
�%Q
������-E�
� $
��R���,-E -E�
�T�กS�

-
%" [�T T	,��R-
ก
��-���& HS ��R��	�O�,"�S�
-
%"ก�	%
กก
���	"�PV-��&��"��E���
ก���
���ก�R� 
 %
กก
����%�
� �������E
��%Q
��� $
��R��	�-
ก
��$�T
���	�-
ก
��-���& HS 
Oก$,"&�E�ก��  O� $
%Q
��� 157 ��� ��R��	"�PV- �����$���	�-
ก
��-���& HS " [� $
��R��	"�PV- ����
���
ก�� ̂%%�E/�
"���-PR�" [�%Q
���

ก�U� 125 ��� (79.62%) �-	&$,-�ก���
E�
��-��
"ก�E���s (2552) 
��R����
ก
��
E	,�E��& HS O� $
��$ "ก�	%
กก
���	"�PV- �������
ก��"�PV--PR�u �$
E���	 (complex 
etiological agents)  O�ก
�!Uก#
��V��"�PV- ����ก$��
 Protozoa 

ก��R��	 (42.40%) �-	&$,-�ก��
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ก
�!Uก#
�-� Hoole et al.(2008) ��R�� Protozoa �$
E���	O� $
���"	�E�ก�� �$�"�PV- ������R��

ก
��R��	O�ก
�!Uก#
��V &P- Trichodina spp. "���"	�E�ก���
E�
��-� Kim et al. (2002) CUR���&�

��ก�-�
ก
���	 Trichodina spp. �U� 100%  �-ก%
ก��V��"�PV- ����ก$��
 Monogenea &P- Dactylogyrus spp. 
"_�
���R"��P-ก "���"	�E�ก��ก
�!Uก#
�-� Buchmann and Bresciani (2006) �$� Keremah and Inko-
Tariah (2013) ก
���	"�PV- �����
E�-ก

กก��
 1 ���	 -
%���*$O�, $
-�-��-"ก�	��& HS T	,��
E�UV� 
�$�-
%
�ก
���	"�PV--PR����กC,-��
E�$��T	, CUR�ก
����
���
$D
��
��R	� ก
�%�	ก
�&�h�
��VQ
��R
"�

��
 T
�"$�VE� $
-E�
���
���� �$��Q
 $


"$�VE�%
ก��$��"�
�$+ก $
��R��
"�PR-�P- �
!%
ก"�PV-
 ���� %����E {-�ก�� ̂\�
ก
���	"�PV- ����T	,O��
�����$� {-�ก�� ^\�
ก
�"ก�	��& HS O��
�-,-
  
����ก
����%�
�
����o�ก��
�-�"�PV-T������R�Q
O�,"ก�	��& VHS  �� DNA �-�"�PV- KHV (Cyprinid 
Herpesvirus type-3; CyHV3) %
ก $
&
�� ��R��	�-
ก
��-���& HS 13.53%  T
���	�-
ก
��-���& 
HS 25.56%  �$���ก
���	"�PV- KHV ���
ก��ก
���	"�PV-��&��"��E�$�"�PV- ���� 1.50% "���"	�E�ก��
ก
�!Uก#
�-� Pikulkaew et al. (2009) ��R�
E�
�ก
���"�PV-_�E�-ก
���V�"�PV- �����$�"�PV-�
O� $

&
�� ��R��	"�PV- KHV 	,�E  ��V���V"�PV- KHV �$� SVCV 
�ก��O����ก+$�-� $
&
��  �$�"�PR-�%
ก $
O�
���ก+$��V" [���R��E
O�ก
��Q
"�,
%
ก��
� ��"�!  ������ก
 �$�%��!�ก	�s (2548) %U�T	,�Q
ก
��Q
��%"�PV- 
KHV �-� $
&
�� O�"��ก���"��� �$� ��
h�$ �� $
&
�� ��	"�PV- KHV 41.18%  ��-

 Srisuvan et al. 
(2010a, b) T	,����
ก
����%�$�%Q
��ก���	"�PV- KHV �$��Q


O�,!Uก#
"�PV-��R���%��O�ก���"��� 
����
" [����	 CyHV3-J (Japanese genotype) ���T
������	 CyHV3-U (American genotype) �$�
���	 CyHV3-I (Israeli genotype) ����ก
���	"�PV- SVCV E��T
�
��
E�
�ก
����%��O� ��"�!T�E 
(ก�
 ��
�, 2547) "���"	�E�ก��"�PV-T���� VHSV ��RT
�����

��
E�
�ก
�"ก�	ก�� $
�
E���o����R"$�VE�O�
 ��"�!T�E"���ก�� (OIE, 2009; Rolland and Egrie, 2006) ���
��
E�
�ก
���"�PV-T�������	O�
���R-
%
" [��
"����$�กO�ก
��Q
O�, $
"�P-�--�-��-�$���	"�PV-�
�Q
O�,"ก�	��& Epizootic Ulcerative Syndrome 
(EUS) (Kreethachat, 2005)  -E�
�T�กS�

ก
�!Uก#
"�PV-T������Rก�-��&O� $
O� ��"�!T�EE��
��,-%Q
ก�	
O�	,
���	&�

�


���-��,-� ������ก
�O�ก
�"�
��$�%Q
��ก"�PV- %U�&��
�ก
�!Uก#
��%�E�$�����

"�PR-"��R
��	&�

�


��O�	,
���VO�,

ก�UV� �$�"�PR-�%
กก
���	"�PV-T����E��T
�
�ก
���ก#
��RT	,*$ �$�
ก
��Q
��&C���,-�O�,�,�����+� 	����V�

��ก
�O�ก
�&��&�
 {-�ก����&��R�+ก��o� �$�ก
�กQ
��	"กh��
��
�ก�กก�� $
��
�U��,-�U� ������O�ก
�ก�กก�� $
�Q
"�,
%
ก��
� ��"�! %U�" [���R���R%Q
" [�-E�
�E�R�O�
ก
� {-�ก����&���
	 (��
�����%�E����
�������VQ
%P	, 2549; Perelberg et al., 2005)   
 %
ก*$ก
�%Q
��ก���	"�PV-��&��"��E ��"�PV-��&��"��E�ก�
$� 8 ���	 �$��ก�
��ก 1 ���	 
(�
�
���R 2) �-	&$,-�ก���
E�
��-� Cipriano (2001), Coche (1982), Conroy and Conroy (2008), 
Plumb (1997) �$� Purivirojkul et al. (2005) ��R�
E�
�ก
���"�PV-��&��"��E��V��ก�
$��$��ก�
��ก 
"�PV-��&��"��E��R��

ก��R��	 &P- A. hydrophilla  �-�$�

 T	,�ก� "�PV- A. sobria �$� P. shigelloides 
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�

$Q
	��"���"	�E�ก���
E�
��-� Purivirojkul et al. (2005) ��R��ก
���	"�PV- A. hydrophilla O�$+ก $

�Uก

ก��R��	�U� 66% CUR���ก��
�%
ก Chinabut et al. 2012 ��R��ก
���	"�PV- V. cholerae 

ก��R��	O�
 $
	�ก 32.67% �-�$�

&P- A. hydrophilla 24.67%  ก
���"�PV-��&��"��EO� $
��RT
���	�-
ก
��-�
��& HS " [�ก
���"�PV-��&��"��E���	"	�E�ก����R-
%��T	,O� $
 ก�� (Purivirojkul et al., 2005; Conroy 
and Conroy, 2008)  CUR�%
กก
�!Uก#
&��V���V�����-E�
� $
��R��	"�PV-��&��"��E���	"	�E� 38.11% �$���	
"�PV-��&��"��E���
ก�� 2-5 ���	 23.24%  �	E��Rก
���	"�PV-��&��"��E���	"	�E�
�%Q
��� $
��R��	�-
ก
�
�$�T
���	�-
ก
��-���& HS Oก$,"&�E�ก�� O��h���Rก
���	"�PV-��&��"��E���
ก�� 2-5 ���	 
�%Q
��� $

��R��	�-
ก
��-���& HS 

กก��
T
���	�-
ก
��-���& HS �U� 3 "��
 ก
���	"�PV-���
��R��

ก��R��	 &P- 
A. hydrophila ���
ก�� P. shigelloides  �-�$�

 &P- A. hydrophila ���
ก�� V. cholera,  A. sorbia ���
ก�� 
S. agalactiae  �$� E. tarda ���
ก�� P. shigelloides "���"	�E�ก��ก
�!Uก#
�-� Van Damme and Vandepitte 
(1980) ��R�� E. tarda ���
ก�� P. shigelloides "���ก��  �Q
����ก
���	"�PV-��&��"��E���
-PR���R
��
E�
� 
T	,�ก� Bragg (1988) �� A. hydrophila ���
ก�� E. tarda,  Marks et al. (1980) �� F. columnare ���
ก�� 
Corynebacterium spp.,  Miyashita (1984) �� E. tarda ���
ก�� P. fluorescens,  �$� Lightner et al. 
(1988) ��ก
���	"�PV-���
ก���-���&��"��E�U� 5 ���	 	����V�ก
���	���O%"$P-กO�,E
�,
�%�$���O�ก
���ก#

��& BHS %U�&����%
�h
%
ก*$ก
��	�-��
��,-� ������ก
�" [��Q
&�\ �U����	�$�%Q
������	�-�
"�PV-��&��"��E��Rก�-��& ��
T �U�*$�	�-�&�

T��-�"�PV-��V���-E
�,
�%�$��� CUR�"	�
"ก#��ก�"$P-กO�,E

��R�Q
��ก�
�&h�ก��
ก
�-
�
��$�E
 (-E.) -��\
�O�,O�,O�������VQ
�$�
��
EO��,-��$
	 T	,�ก� E
ก$��
 
amoxicillin, sulfamethoxazole/trimethoprim �$� tetracycline  �	Eก
���ก#
 $
 x�E	,�E amoxicillin 
"�PR-����*$O�ก
���ก#
ก
���	"�PV-�ก�
��ก "��� Streptococcus spp. ��V� �-	&$,-�ก��*$ก
�!Uก#
��V 
��R����
"�PV- Streptococcus agalactiae 
�&�

T� 100% �$�"���"	�E�ก���
E�
��-� ����� �$�	���� (2550) 
����
"�PV- Streptococcus spp. 
�&�

T���-E
ก$��
��V 94.3% ���O� ^%%������
�ก
�h�ก
���	"�PV-
��&��"��ET	," $�RE�T  ��
�ก
���	"�PV-��&��"��E�ก�
$����
ก���$
E���	

ก�UV� ( �����o��!�ก	�s �$�������E�, 
2552) CUR�O�ก
�!Uก#
��V����
"�PV- A. hydrophilla 012 P. shigelloides 
�&�

T��RQ
��-E
 amoxicillin 
�Q
O�,"ก#��ก�T
� ����*$�Q
"�S%O�ก
���ก#
"
PR-����

�ก
���	"�PV-"�$�
��V���
	,�E ����ก
�"$P-กO�,E
 
sulfamethoxazole/trimethoprim E��O�,T	,ก��"�PV-��V� 9 ���	  O��
�����,

ก
�"$P-กO�,E
 tetracycline 
%�T
�O�,*$	�O�ก
���ก#
 �	E"_�
�"
PR-
�ก
���	"�PV- S. putrefaciens ���
	,�E ����E
���	-PR�u T	,�ก� 
doxycycline, gentamicin �$� ofloxacin O�,T	,ก��"�PV-�$
E���	  Eก"�,��,

�ก
���	"�PV- S. putrefaciens 
�$� S. agalactiae ���
	,�E  -E�
�T�กS�

 ofloxacin " [�E
��R&������T�,O�,��ก#
ก
���	"�PV-��&��"��E
O�
��#E� �U��
,��
 -E.%�T
�
��,-กQ
��	�,

O�,E
 3 ���	��VO�������VQ
กS�

 �-ก%
ก��V�,
*$ก
��	�-�
&�

T��-�"�PV-��-E
�,
�%�$����-�E
�
����	
�&�
-E+�O����� intermediate �$� resistance &���
&�
 
minimum inhibition concentration ��P- MIC (Wikler et al., 2006) "�PR-O�,��
���
	�-�E
��R�����	 
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ก�-��Q
T  ���O�,"�P R-ก
���ก#
 O�ก�h�ก
���	"�PV-��&��"��E�$
E���	���
ก�� -
%" [�ก
�E
ก��R%�
"$P-กO�,E
"��E����	"	�E�O�ก
���ก#
 ก
�"$P-กO�,E
�-����	���
ก���,-���%
�h
�U���o�s��R"���
ก�� ��P-
��ก$,
�ก�� �$�&�

" [���#�-�E
	,�E "��� E
 gentamicin 
�&�

" [���#��-T� (

$���, 2541)   
 ก
�!Uก#
&��V���V" [�ก
�"z{
������
��,-� ������ก
�&��V���กO� ��"�!T�E�$���� T	,��
 
 ^\�
�-���& HS ��R��O� $
�VQ
%P	��R���

���%����%_�E��&��R��
�������
�����������
�������
� ̀  
�.!. 2547-2554 "ก�	%
กก
���	"�PV-��&��"��E�+��U� 61.35% (454/740) �$�"ก�	%
กก
���	"�PV-T���� 
40.60% (108/266) CUR�ก
���	"�PV-T����
�ก"ก�	O� $
�Q
"�,
%
ก��
� ��"�! %U��,-�-
!�E

��ก
�O�ก
�
&��&�
  {-�ก�� �$�"z{
����� $
�Q
"�,
-E�
�"�,
��	  ����ก
���ก#
	,�EE
�,
�%�$���O�ก�h��-���& 
BHS "ก#��ก�&�� �Uก#
�������E� �$�O�,E
"��
��R%Q
" [� ��,-
��V��E�	O�,E
O���E�"�$
��R"�

��

�
,%�" [�E
��R -E. -��\
�O�,O�,T	,กS�

 "�PR-T
�O�,"ก�	ก
�	PV-E
 �$�ก
��ก&,
��-�E
O� $
CUR�" [�
-����
E��-*+,�����& 
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Abstract 

 

             Hemorrhagic septicemia (HS) in fish is the clinical lesions of hemorrhage and ulceration 
on the body, which could be caused by bacterial infection (bacterial hemorrhagic septicemia, 
BHS) or viral infection (viral hemorrhagic septicemia, VHS). In addition, infestation of external 
parasites could cause wounds on fish skin leading to secondary infections by bacteria and 
viruses. Because of its high mortality rate, HS is one of the most common disease problems in 
fish farming industry worldwide causing serious economic lose. The aim of this study was to 
investigate problems of HS in freshwater fish submitted to the National Institute of Animal Health 
for disease diagnosis during 2004 and 2011. The results revealed that BHS was found as high 
as 61.35% (454/740) and VHS was found in 40.60% (108/266). Nine bacterial species were 
identified including Aeromonas hydrophilla,  Aeromonas sobria,  Edwardsiella tarda, 

Flavobacterium columnare, Plesiomonas shigelloides, Shewanella putrefaciens, Streptococcus 

agalactiae, Vibrio cholera, and Vibrio fluviaris. Koi herpes virus was the only viral pathogen 
found causing VHS, whereas four species of external parasites were identified including 
Dactylogyrus spp. belonging to Monogenea group and Epistylis spp., Oodinium spp. and 
Trichodina spp. belonging to Protozoa group. The results of antimicrobial susceptibility test 
against six different types of antimicrobial agents showed that amoxicillin, gentamicin, ofloxacin 
and sulfamethoxazole/trimethoprim were still the drugs of choice for the treatment of BHS. 
However, these drugs should only be used when necessary under veterinary supervision and 
their appropriate withdrawal periods according to the manufacturer�s instructions should be 
considered in order to avoid antimicrobial resistance and residues in fish, which would be 
harmful to the consumers. 
 
 
Keywords : hemorrhagic septicemia, freshwater fish, antimicrobial susceptibility test 


